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Introduction
The National Institute for Occupational Safety and Health defines occupational hazards in health care settings as 'violent acts (including physical assaults and threats of assaults) directed toward persons at work or on duty' [1] .
Violence is becoming an everyday matter for many workers: bus drivers, teachers, bank safety officers, health care workers and flight attendants [2] .
The economic repercussions include loss of productivity, increased sickness absence, increased staff turnover and early retirement for disability, often among quite young workers.
Violence affects 5-20% of European workers. A recent survey by the European Risk Observatory found that 40% of European managers were worried about violence in the workplace, but only 25% had set-up procedures to deal withit.Theproblemisparticularlytroublesomeinthehealth care and social service sectors and education [3] .
Health care and social service workers have long been faced with a significant risk of violence in their work. The USA Bureau of Labour Statistics gives an incidence of non-fatal aggression of 9.3 per 10 000 for hospital workers compared with 2 per 10 000 for workers in private industry [4] .
Violent episodes arise frequently during periods of heavy work and in interactions with patients. Aggression can surface when service is denied, a patient is admitted against his/her will or a health care worker tries to limit eating, drinking (alcohol or other) or smoking [5] .
Reports of episodes of violence are most frequent in psychiatric, geriatric and emergency departments [6] .
Episodes of violence against health care workers can be viewed as 'sentinel' events indicating risky situations in the workplace, calling for measures for prevention and protection [1] .
The aim of this study was to develop a method for quantitative evaluation of the risk of violence, as required by Italian and European regulations, against extra-hospital emergency health care workers employed by the Regional Emergency Healthcare Service (ARES 118) in the Lazio Region in Italy.
Methods
This study was conducted in ARES 118 in the Lazio Region in central Italy. ARES 118 is a public company that provides regional extra-hospital emergency services by ambulance, helicopter and other emergency vehicles. It has 1136 employees.
Risk Inside the company, we identified 'occupational risk groups' (GO), i.e. workers exposed to the same risk of violence. For each group, we analysed the injuries for 2007, considering 'days off work' for the GO members because of violence (days off ) and 'violence suffered by GO members' (no. For each G, we calculated a 'probability factor' (P), i.e. the time/day spent in contact with users; this is based on the number of calls for assistance and the number of days worked (no. calls /days on ). If the service is active for 24 h/day, then P 5 1 and if people are on duty 12 h/day, then P 5 0.5. This gave four exposure classes: (i) low (,5 calls), P 5 1; (ii) moderate (5-10 calls), P 5 2; (iii) frequent (11-20 calls), P 5 3 and (iv) continuous (.20 calls), P 5 4.
These risk indices were then multiplied, to give the risk of violence (R aggr 5 G 3 P). For a fuller estimate, the R aggr was corrected using a factor C, based on the presence of absence of events reported in the previous years: if no episodes of violence had been recorded in 2005-06, C was considered as 1; if there had been episodes, it was 1.25. The complete R aggr is therefore G 3 P 3 C, which can be interpreted as follows: (i) R aggr 5 1, negligible risk; (ii) R aggr 5 2-4 low risk; (iii) R aggr 5 5-8 moderate risk and (iv) R aggr $8 high risk.
Results Table 1 shows the number of episodes of violence and the number of injuries reported by the workers at ARES 118. There were 106 GO (groups working in the same area for users with similar characteristics), throughout the Lazio Region; 14 (13%) reported episodes of violence. Table 2 shows their risk classification according to the R aggr .
Discussion
Our study of the ARES 118 injury records found that 6% of injuries reported for the period 2005-07 referred to episodes of violence during working hours. This figure is substantially different from the overall figure for the health care sector. The Policlinico S. Matteo in Pavia, examining injury data for 1995-98, noted a real increase in episodes of violence toward health care personnel (two in 1995-96 to three in 1997-98) [7] . Injuries resulting from violence in Italian hospitals, notified to INAIL (the National Insurance Institute for Occupational Injuries) and classified by qualification of the person concerned and modality of the injury, involved 429 episodes, 234 them concerning nurses and 7 doctors [8] .
We can presume, however, that there will be more episodes of violence than actual injuries as in many cases, the aggression does not cause bodily harm, and the worker does not report it. The present evaluation is largely based on analysis of the Injury Register, so its sensitivity closely reflects the valid active reporting of events.
The assessment method proposed should give a numerical indicator of the risk of violence for each occupational risk group, so it can be staged, and specific measures can be planned for dealing with it.
Information obtained through the risk assessment can be further enhanced by concentrating the analysis on the conditions and context of the specific work activity, through surveys and interviews aimed at analysing the subjective perceptions of workers.
Within the company, therefore, a working group should be established with the objectives of setting up and implementing a procedure for reporting events in a 'company register of acts of violence' and making workers more aware of the need to report all such episodes. The main advantages of the proposed methodology are first, its objectivity as it is a quantitative method, which allows identification of critical business factors in the workplace regardless of the subjective perceptions of workers. Second, its brevity of process allows it to conclude the evaluation process in a short time without resorting to subjective insights in the case of emerging problems. Third, comparison of data obtained from different sources (different times and places of work).
Given the lack of national risk aggression data in the emergency health care sector and the unavailability of specific data in extra-hospital emergency services, quantitative methodology that allows comparison of risk indices obtained in the same company (e.g. data obtained in subsequent years) is particularly important to monitor the development of risk and its management.
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